Unique T cell proliferation associated with PKCmu activation and impaired ZAP-70 phosphorylation in recognition of overexpressed HLA/partially agonistic peptide complexes.
Altered peptide ligands (APL) induce T cell responses different from those induced by the original agonistic peptide. As shown for CD4(+) T cells, partial agonists induce partial T cell activation without proliferation because of lower affinities and higher off rates to TCR than those of agonists. To determine whether overexpression of partially agonistic TCR ligands on antigen-presenting cells provides high-avidity TCR ligands, we generated L cell transfectants expressing various numbers of HLA-DR4 covalently linked with APL derived from a streptococcal peptide and observed responses of the cognate T cells. Some overexpressed HLA-DR4/partially agonistic APL complexes induced T cell proliferation in a density-dependent manner. However, tyrosine phosphorylation of zeta-associated protein-70 (ZAP-70) and linker for activation of T cells and kinase activity of ZAP-70 were not detectable. T cell proliferation stimulated with L cell transfectants was sensitive to the PKC inhibitor Gö6976, but to a lesser extent to Gö6983, suggesting the involvement of mu isotype of PKC (PKCmu). In vitro kinase assays revealed that PKCmu activity was up-regulated only in T cells stimulated with L cell transfectants that induced T cell proliferation. Our data suggest the presence of a unique signaling pathway coupling TCR ligation with T cell proliferation associated with PKCmu activation and impaired ZAP-70 activation.